Introduction
Poonch, from an ethnobotanical point of view, is one of the least investigated of the Kashmir regions (Bakhari 1996 , Ghorsi & Shahzad 2002 , Haq & Hussain 1995 , Shahzad et al. 1999 , Shahzad & Qureshi 2001 , Stewart 1972 , Zandial 1994 . The study was conducted in order to obtain an inventory of the flora and to document the indigenous knowledge of the local inhabitants on potentially useful plants and their uses. The second aim of the study was to record data about ethnobotanically important plants of the area. This research is focused on a limited area: Poonch, that administratively comes under three districts namely Poonch, Sudhnoti and Bagh. The area is bordered by occupied Poonch district of central Kashmir on the east, Rawalpindi district of Punjab province on the west, Tatta Pani and Kotli district on the south and Suddhen Gali Muzaffarabad on the north (Figure 1 ). et al. (1990a) reported five communities on different parts of Bhimber hills, Azad Jammu and Kashmir: Acacia-Vitex -Medicago, Carissa -Pinus -Themeda, Betula -Artemisia -Adhatoda, Pinus -Themeda -Morus and Pinus -Dodonaea, -Themeda. Their findings shows a high degree of deforestation and heavy grazing in the investigated areas. The index of diversi-109 ty, species richness and equilibility decreased from low altitude to high altitude. Malik et al. (1994) recorded six plant communities from the Dhirkot area of Azad Kashmir. Their findings showed that these forests have degraded into non-stratified scrub due to deforestation, overgrazing and erosion. It was concluded that the present forest needs protection against deforestation and overgrazing. Malik and Rauf (1995) studied the vegetation of Machyara National Park near Muzaffarabad. They reported Cedrus deodara (Roxb.) G. Don as the first dominant and Abies pindrow (Royle ex D. Don) Royle as second dominant in four stands. The whole area was covered with Pinus wallichiana A.B. Jacks. while A. pindrow, was low in number in a few stands showing deforestation and human pressure.
People
The people of Poonch valley are poor and the area is highly under developed (Azad Jammu & Kashmir I.T. Board 2005 , Bamzai 1995 , Lawrence 1991 . The area is hilly, rugged in topography and unapproachable. The only source of income for the local people is agriculture products and their livestock. The average annual income of a family is only Rs 25,000 (Anonymous 2003) . The area is also far behind in health and education sectors from the from rest of the districts in the region since the government is not paying for basic human requirements (Bamzai 1995 , Lawrence 1991 . Local people are primarily farmers or tenants. They also rear livestock. The area, particularly, the foothills and plains, has an agricultural economy mainly dependent on rainfall. Crops such as Amaranthus viridis L., Brassica campestris L., Oryza sativa L., Papaver somniferum L., Phaseolus vulgaris L., Pisum sativum L., Solanum melongena L., Solanum tuberosum L., Triticum aestivum L., Vicia faba L. and Zea mays L. are cultivated in the area. Among fruits; apples, apricots, peaches, walnuts, plumbs, pears, and citrus are grown and are exported from the area. Some people collect medicinal plants, morels and sell them in local markets, thus earning their livelihood. The people also earn income by selling handicrafts such as namda (floor rugs), gubba, patto (tweed), and woolen shawls. (Azad Jammu & Kashmir I.T.
Board 2005)
Tourism has recently greatly improved the socio-economic conditions of the area by providing jobs opportunities to local people. Local people work in hotels and restaurants, as guides and jeep drivers, while some have opened shops at tourist resorts. In Rawalakot, Bunjosa and Ghori Mar, the tourism department has constructed rest houses for tourists. Beside tourist rest houses, some good hotels and private guest houses provide comfortable accommodation at reasonable rates in the valley. Sadiq (1996) described 37 medicinal plants from Azad Kashmir and determined their quantitative availability. He also described methods of propagation of medicinal plants in the area. Khan (1996) recorded more than 202 plant species from the Machyara National Park area, Azad Kashmir. He reported that local people are dependent on these plant resources for different requirements. It was found that about 80 plant species are used extensively in the area. Sheikh (1996) , while describing medicinal plants from Pakistan, listed 25 medicinal plants from Azad Kashmir. Since then no research work has been carried out in the region in connection with ethnobotany.
Poonch valley has about 430 species of wild plants of which 16% are considered to be medicinally important (author's observation) . The traditional practitioners (herbal doctors) are playing an important role in providing health care to 75% of the population in rural areas (author's observation). A variety of herbal products have been used by the herbal doctors for the treatments of various diseases common in the area (author's observation). The elder people of the area use local plant resources to treat many common diseases, especially of children (Anonymous 2003 , Bamzai 1995 , Haq & Hussain 1995 , Lawrence 1991 . The knowledge and experience of these elderly people (men and women) is a precious wealth of the area.
Agriculture
Owing to its system of mountain streams and nullahs (intermittent stream/ravine) and river Poonch valley possess-es a large area of alluvial soils. The new alluvial, which is found in the deltas of the river Poonch has great fertility and every year it is renewed and enriched by the silt of the mountain streams. The old alluvial is less fertile but in years of good and timely rain and moderate tillage results excellent dry crops. The most important staple diets of the Poonch valley are rice, maize, wheat and potato. The area is mostly hilly and there are no facilities for the cultivation of other different crops due to lack of water.
Fruit Plants: Kashmir is the country of fruits, many types of temperate fruits such as apples, pears, mulberries, walnuts, cherries, peaches, apricots, raspberries and strawberries can be obtained without difficulty in most parts of the valley. These fruits are of great help to the people as food and a source of income (Table 1) .
Vegetables: Vegetables as underground stems, herbs and fruits are commonly used in the valley (Table 1 ).
Fodder Species: The people of Poonch valley depend very much for their comfort on milk and wool and in winter, and milk, cattle and sheep penned in biers which form the lower story of their Kashmiry houses. The straw of rice and the stalks of maize furnish portions of the fodder required for the winter months, but this has to be supplemented by leaves of various kinds of trees (Table 1) .
Methods
The timing for fieldwork was selected according to the growth and collection season of plants in the region. The plants of ethnobotanical importance were collected and classified on the basis of their use in the area. Local people including plant collectors and others on an age group basis were interviewed for ethnobotanical information of the area. Population size and its distribution, history of settlement, major social groups or classes, productive activities, subsistence crops, etc. were also explored during the field work. 
Field Work
The study trips were made from January to May and from July to December (twice a month) for three years (2000) (2001) (2002) (2003) . The field work was based on interviews, observations and guided field trips (Appendixes 1-2) .
Interviews: Surveys were carried out during the field work; interviews were conducted with the local inhabitants and hakims (local herbal physicians). 40 informants were randomly selected and interviewed. Three questionnaires (Appendixes 1-3) were used during the survey for information about the plant resources, quantities used, rate of consumption, availability and percentage of plants species found and their utilization by the people.
Observations: The observations were made during growth of the plants that were then collected, dried, identified and preserved. The specimens were deposited in Quaid-eAzam University Islamabad herbarium (ISL). Harvesting time, processing and their utilization was recorded.
Inventory Documentation
The ethnobotanical data obtained was checked and compared with existing literature (Cotton 1996 , Haq & Hussain 1995 , Hocking 1958 , Jain 1995 , Martin 1995 Finally the ethnobotanical inventory included vernacular names and uses, locality, elevation, ecological status, and derived botanical names (Table 2) . . Rhizome used as a condiment to flavor and color pickles and other foodstuff. It is one of the principle ingredients of curry.
Market Assessment
Market assessment of medicinal plants available in the markets of Abbaspur, Hajira, Rawalakot and Trarkhel was carried out (Kloos 1976 , Martin 1995 ) using a survey (Appendix 4). A marketing chain for medicinal plant collection and the people involved in medicinal plant trade was investigated. A list of economic plants was prepared from the survey with emphasis on plant market availability status, collection methods and local prices of these plants (Table 3) .
The recorded data were compared with specific ethnobotanical literature (Berlin 1992 , De Feo et al. 1992 , Jain 1995 , Jain & Dam 1979 , Jain & Rao 1978 , Leporatti & Corradi 2001 , Martin 1995 , Rao 1981 , not limited only 
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www.ethnobotanyjournal.org/vol8/i1547-3465-08-107.pdf to Pakistan, in order to identify analogies, differences or eventual uses not cited previously. Table 2 shows the results of the ethnobotanical survey of Poonch valley Azad Kashmir. The inhabitants of the valley utilized 169 plant species belonging to 72 families. These were used for 30 different purposes including medicinal. In the study area 30 medicinal plants out of 68 were found as commonly utilized during different months of the year. Only 8 of them are traded in national markets while the rest are used only locally. 50% of the plant collectors were men, 21% women, and 27% children. Collectors indicated that they felt that the number of medicinal plants has been declining over the past 15 years.The data related to economics of medicinal plant parts used is reported in Table  3 and plants with multiple uses is table 4.
Results

Discussion
The present study of ethnobotanical knowledge about plants used by local inhabitants allows us to draw some possible conclusions about the impacts of these uses and the likely near future needs and planning that should be done for conservation and development. A large proportion of the population of the valley living in remote areas rely on plants to meet almost every need of their lives. It was observed that the people maintain their own forests for medicinal plants, wild fruit, mushrooms, fuel wood, thatching/roofing, field fencing and fodder. Detailed studies have been carried out in the ethnotaxanomy or folk classification system by Berlin (1992) and are covered in detail in Martin (1995) . These conclusions are discussed below in four harvest use categories.
Medicinal plants
Knowledge of medicinal plants does not appear to be homogenous in the area. It is however, more or less, distributed by gender. Men, especially old ones, are more informative of traditional knowledge of medicinal plants than the women in the area. This is consistent with earlier reports (Hamayun 2003) .
It was observed that commercial gatherers (Gypsies and local people) collect medicinal plants in large amounts from remote areas of the valley. Such activity is likely causing a rapid depletion of medicinal plant resources in the area. Similar activities have been reported in other areas such as Swat where Choudhry et al. (2000) reported that 500 families were involved in medicinal plant collection and that they collected 5000 tons of medicinal plants annually. Similar field results have been reported in India in Meghalaya tribal areas (Jain et al. 1979 , Rao et al. 1981 . It is likely that similar harvest pressures are at work here.
Positive trade of medicinal plants in the valley could be promoted through 1) improved selection of good quality and 2) cultivated of those that are easier to grow in large amounts in local conditions. Folk knowledge on medicinal plants would be helpful in this respect. In our opinion A. pilosa, Asparagus filicinus Buch.-Ham. ex D. Don, B. ciliata, C. odorata, Ceterach dalhousiae (Hook.) C. Chr., Daphne papyracea Wall. ex Steud., D. podocarpum, G. elegans, G. wallichianum and L. japonicum are all species that would prove to be useful if they could be brought into cultivation in this area. Kloos et al. (1976/77) in their study of medicinal plants in Ethiopian markets, counted the number of sellers who were selling different species in each market, recording the total number of people selling each species for all markets. Their data also illustrates a lesson which is widely applicable for people who have limited time and funds and need to focus market survey efforts.
Medicinal plant collectors in the Poonch valley are monetarily poor villagers. Plant collection is their part time activity supplementing primary farming and livestock rearing. Many of the medicinal plants collected are rhizomatous. These plants are primarily collected in summer and during this period the plants utilize the root chemistry and nutrition for the development of aerial parts and fruit yield. As a result the rhizomes collected are depleted of active chemical constituents. The ideal time for the collection of these plants is winter or early spring when the plants are dormant. During this period the plants theoretically convert the nutritional chemistry of aerial parts into alkaloidal contents and store it in the underground parts. Beside this, the rhizome collection is thought to have resulted in a drastic decrease of these medicinal plants in the area.
Ten species were found to be used in the study area for veterinary medicine. Similar reports have come from nearby areas such as Samahni valley District Bhimber Azad Kashmir (Ishtiaq 2006) . However, in Andhra Pradesh (Sundarsanam 1995) revealed 106 species used to treat veterinary disease implying that it is possible for a much more rich knowledge base to be present. Perhaps greater emphasis on sampling of this specific subset would have revealed more but it was not the focus of this work.
Wild fruits are not only collected as foods and syrups but are also used medicinally. In addition the leaves of some wild fruit trees, e.g., F. glumerata, F. palmata, M. alba and P. pashia are used as fodder. (Incidentally, many of the wild fruit species are relatives of domesticated species and therefore are potentially important sources of genetic diversity to be used in the future.)
One final medicinal practice arises from the fact that the people of the valley are Muslims, practicing Islam. They use maswak (chewing sticks) to clean their teeth. These maswak are made from the roots (particularly the root bark) of J. regia and branches of A. modesta, O. ferrug-inea, and Z. alatum. Women of the study area use bark and leaves of J. regia for cleaning their teeth. Widespread use of maswak in various parts of Pakistan made of Acacia nilotica (L.) Willd. ex Delile and J. regia implies that this is not a unique custom in this area , Haq 1993 ).
Mushrooms
Morel collection is an important activity in the study area during the spring season. Present investigation only confirmed that three species of morels were collected in the area. The villagers take keen interest in morel collection as it provides them with a source of income. Similar studies were conducted by Ali (2002) reported that different types of morel are collected from the Hindu Kush Himalayan region of Swat. However in Pakistan there are 56 edible species of mushrooms. These include 44 from NWFP and Azad Kashmir (Sultana et al. 1996) . The implication is that further study in this area, with focus on mushrooms, would likely reveal more of these in use.
Fuel wood
Fuel wood is likely one of the prime causes of forest destruction in study area (Poonch valley) because the winter season is long and very harsh. People need fuel for heating and cooking. The five most often reported fuel woods, e.g., D. sissoo, Q. dilatata, Q. incana, P. roxburghii and P. wallichiana are under harvest pressure since the bulk of the population of the area use these plants for their fuel requirements. Similar study was conducted by Shinwari and Khan (1999) in Margalla Hills National Park. Martin (1995) revealed that the chief threat to the trees and shrubs of the Sulaiman range is the fuel shortage and that during long and severe winter seasons a huge amount of wood is used as fuel. Based on studies elsewhere, continuous cultivation and a periodic ban on some areas of the forest should be enforced to decrease the pressure of fuel wood consumption and allow for regular forest regeneration.
Twelve tree species are utilized by the local people for construction purposes. Most of the houses in the Poonch valley are made up of stones and mud, with supporting wood inside. Wood is used lavishly in the construction of houses. Timber constitutes the most important components of biodiversity in these forests. In Poonch valley, C. deodara, D. sissoo, M. azedarach, Quercus spp., P. roxburghii, P. wallichiana, and U. wallichiana are common. However, in the Poonch valley a timber "mafia" is active and involved in illegal trade. As a result timber stands are declining.
Fodder
The area is economically disadvantaged. Local communities depend on farming and livestock rearing with supplementation from harvest of timber and medicinal plants/ morels. Livestock rearing requires fodder. Thirty five species were identified in the area. In the summer season, livestock graze upper lands. The lush green pastures are thus subjected to intensive overgrazing and are converted to barren lands at the end of the season. During the winter season, the livestock is kept indoor due to heavy snow fall in upper mountainous areas. The people face great difficulty and report regular fodder shortages resulting in livestock face malnutrition during this harsh period of the year. Similar observations were reported by Rawat and Uniyal (1993) for the alpine meadows of Jammu & Kashmir, where overgrazing results in great loss to vegetation cover and wide occurrence of unpalatable weedy species of Sambucus, Stipa, and Viburnum. Similarly, Khan (1994) reported that thorn forest area of Punjab is under decline due to overgrazing, felling, wind erosion, desertification, salinity and water logging. Jabeen (2006) conducted a comprehensive study on the fodder situation in and around Ayubia National Park in the moist temperate forest of Nathia gali. She also concluded that good quality palatable species are replaced by unpalatable weedy species due to overgrazing in the area. Rotational grazing in the Poonch valley would be a useful strategy to save palatable fodder species in the valley.
Conclusion
This study explores some details of the ethnobotany of the area. Basic documentation is presented but our analysis and development of conservation strategies is just beginning. Assessment of conservation status and vulnerable species of the area is needed. There is need in the area for a sustainable and long-term natural resource management plan that actively involves the local people in maintenance of biodiversity, monitoring, documentation of change over time, and the decision-making process. This will create or revive awareness among the people in the area that they should fulfill their requirement to keep in mind the biodiversity of the local area and not simply exploit it.
Recommendations and perspectives
On the basis of our findings we suggest the following points:
1. The transition to sustainable reforestation should be as rapid as possible to allow the conservation of natural oldgrowth forest which is very valuable for biodiversity.
2. Consumption of resources can be significantly reduced by improved efficiency of fuel-wood use and substitution with modern fuels like natural gas.
3. Cultivation of threatened medicinal plants should be encouraged by the local community in order to relieve pressure on these plants. 4 . Chemical analysis and screening of medicinal plants needs to be done to determine possible correlation between the chemical constituents and the disorders treated by the herbalists. This information is not available in the area.
5. Awareness programs at grass root level should be introduced in the area to educate the local communities about use and selection of fuel wood species.
6. Permanent pastures in the valley base should be improved by introducing new fodder crops in the area. Improvements are also possible to some extant through controlled grazing. Measures on fodder improvement require enough understanding and adoption of appropriate management practices.
It is hoped that this study will provide useful information about conservation and sustainable use of the natural resources of the area.
